. 32% vs. 7% for biologics, p<0.0001 and 44% vs. 28% for corticosteroids, p=0.042). Age-sex-adjusted regression analysis for both groups disclosed IBD duration as the only independent predictor for resection (R2=0.178; p=0.016 
INTRODUCTION
Inflammatory bowel diseases (IBDs) are chronic inflammatory disorders that involve different regions and layers of the gastrointestinal system. The three main subgroups of these diseases are ulcerative colitis (UC), Crohn's disease (CD), and indeterminate colitis (1, 2) . Extraintestinal manifestations (EIMs) are seen in approximately 20%-50% of patients with IBD. Musculoskeletal system-related disorders, such as peripheral arthritis, arthralgia, and spondylitis, may be seen in this patient population (3) (4) (5) (6) (7) (8) (9) (10) . Ankylosing spondylitis (AS) is reported in approximately 10% of patients with IBD, more commonly in association with CD (11) (12) (13) (14) , but data from the Middle-East region are scarce. AS activity is not typically correlated with IBD activity, and corticosteroid use or colectomy does not contribute to remission of spondylitis (9) . Complex genetic, microbial, and environmental factors may be involved in the progression of IBD (15) . Similarly, certain genetic and immunogenic mechanisms are known to play a role in the pathogenesis of AS (16). AS activity does not correlate with IBD activity (9) , but the effect of accompanying AS on the course of IBD is not known. We wanted to test whether an additional focus (an additional load) of inflammation would worsen the disease outcome (an increase in medical treatment failure) in patients with IBD. The rationale for this idea was that whether the effect of immunosuppressives partly could be blocked by an additional inflammatory (in this case rheumatologic) process. Therefore, in the present study, the effect of concomitant AS on the course of IBD was evaluated.
MATERIALS AND METHODS
Files of all patients with IBD (n=1640, 935 with UC and 705 with CD) who were under follow-up in the gastroenterology department between 1999 and 2014 were retrospectively evaluated. Seventy-six patients with AS were compared with 152 patients with IBD who did not have AS. Patients with indeterminate colitis or patients with AS who developed intestinal inflammation under nonsteroidal anti-inflammatory drug or biologic treatment were excluded from the study.
Demographic characteristics, such as disease duration, age at diagnosis, smoking status, family history of IBD, sites of involvement, behavior patterns, EIMs and types, medication history and durations, surgery history (total colectomy in UC and intestinal resection in CD), age at resection, time frame between IBD diagnosis and resection, corticosteroid-requiring disease attacks, and mean attack frequencies, were recorded for each patient. Attack frequencies and steroid responses of the patients during attacks were also assessed ( Table 1) . The study group consisted of 76 patients with IBD with synchronous AS. The control group consisted of patients with only IBD, and those were selected according to their registry sequence number being the previous and next case to the diseased case with IBD and AS. Therefore, patients with CD with AS were matched with the previous and next case only with CD, and patients with UC with AS were matched in the same manner with patients only with UC. The primary endpoint of the study was to compare the frequency of surgical resections being accepted as medical treatment failure. Sites of involvement were noted according to the Montreal classification (Table 3 ) (17) . The Modified New York criteria were used to diagnose AS (18) . 
RESULTS
The frequency of AS in 1640 patients with IBD was 4.6%, and first presentation was IBD in 68% (52 patients) and AS in 15% (11 patients). The diagnosis of IBD and AS was simultaneous in 17% (13 patients). AS was significantly more frequent in patients with CD (7%, 49/705) than in patients with UC (2.9%, 27/935) (p=0.001, Figure 1 ). Initially, a total of 228 patients with IBD were enrolled into the study protocol, of whom 152 had IBD and 76 had IBD+AS; 28 were excluded from the final analysis for determining resection indicators as they underwent resection before enrollment (5 from IBD+AS and 23 from IBD groups). However, they were included in the statistical analyses regarding the comparison of resection frequency between the groups.
Analyses revealed frequencies of resection as 22% (33/152) and 14% (11/76) in the IBD and IBD+AS groups, respectively (p=NS). The remaining 200 patients, 129 with IBD (65%) and 71 with IBD+AS (35%), were evaluated separately to determine the factors that affected resection. Of these patients, 49.5% were women (99 patients), and 50.5% were men (101 patients). The mean age of the patients was 44.69±13.17 years. The general features are presented in Table 1 .
The comparisons of categorical and continuous variables between the groups are presented in Tables 2 and 3 . Follow-up durations were longer in the IBD+AS group than in the IBD group (43.4 vs. 27.8 months; p=0.01). The frequency of resection during follow-up was similar between the groups (8% in both groups, Figure 2 ). Fistulas internal fistula frequency was 0% in the CD+AS group and 9.2% in the isolated CD group (p=0.048).
Age-sex-adjusted regression analysis for both groups disclosed IBD duration as the only independent predictor for resection (R 2 =0.178; p=0.016). When the IBD+AS group (n=71) was evaluated, factors that were significantly associated with resection were CD behavior type (r=0.373; p=0.013) and azathioprine use (r=0.3; p=0.034). The only independent factor in the multivariate logistic regression analysis was behavior type (shifting from inflammatoryto penetrating-type, R 2 =0.15, p=0.04). Correlation analyses in the IBD group (n=129) revealed that CD involvement sites (r=0.2; p=0.046), CD behavior pattern (r=0.4; p<0.001), presence of intestinal fistula (r=0.3; p=0.07), azathioprine use (r=0.2; p=0.03), and presence of EIF (r=0.2; p=0.045) affected the primary endpoint, surgical resection. Multivariate logistic regression analysis using these factors (R 2 =0.19) revealed that CD behavior (shifting from inflammatory-to penetrating-type) was the only independent indicator for resection (p=0.026).
DISCUSSION
We aimed to evaluate whether concomitant AS in patients with IBD had any effect on increased inflammatory burden and IBD prognosis. According to our results, the overall frequency of AS was 4.6% in 1640 patients with IBD, 7% in CD, and 2.9% in UC. When patients who had resection during follow-up (200 patients) were evaluated, the frequency was similar and 8% in both groups of IBD and IBD+AS. Age-sex-adjusted regression analysis for both groups disclosed IBD duration as the only independent predictor for resection. When the two groups were evaluated separately, the regression analyses for primary endpoint of surgical resection revealed that CD behavior pattern (shifting from inflammatory-to penetrating-type) was the only independent factor associated with resection in patients with IBD+AS and also in patients with IBD without AS.
The effect of demographic characteristics and relevant behavior patterns on IBD course has been evaluated (14) . However, the effect of accompanying AS has drawn less interest, if any. AS activity does not correlate with IBD activity (9) , but the effect of accompanying AS on the course of IBD is not known. Although the clinical characteristics of patients with IBD with AS have been reported (14, 19) , to our knowledge, no comparative analyses have been performed in patients IBD with and without AS. Therefore, we aimed to compare patients IBD with and without AS.
Various frequency rates have been reported for AS in patients with IBD. Betty et al. reported that frequency of AS in IBD is 3.9% (19) . Palm et al. (13) reported AS rates as 6% and 2.6% in CD and UC, respectively; we found similar rates in our study. However, in a previous study from Turkey by Ozin et al. (20), AS rates were reported as 1% and 3.6% in UC and CD, respectively. These rates are nearly half the rates in our study, and presumably related with the geographic distribution of the patients, of whom 70% were from Middle Anatolia, in which the rate of AS is relatively lower than from western regions of Turkey (21) .
Analyses of resection rates, which also included patients who had resection before our follow-up period (a total of 228 patients), revealed that the overall resection rate was 19% (44/228). When patients with CD and UC were evaluated separately, resection rates were 28.6% and 2.5%, respectively. When IBD durations of 83.4±77.1 months for CD and 107.5±72.8 months for UC were taken into account, the resection rates were lower in our study group than the rates of Western populations, which were reported as 40% and 10% in the initial 10 years of CD and UC, respectively (22) . This finding supports our clinical observation that IBD course is milder in developing countries.
When the 28 patients who underwent resection before the follow-up period were excluded, the resection rates were 8% in each of the IBD-only and IBD+AS groups. We performed a Kaplan-Meier analysis for resection-free survival because the follow-up periods were significantly longer in the IBD+AS group, which revealed that concomitant AS did not influence this outcome (Figure 2 ). In view of these findings, we suggest that concomitant AS did not predict a worse prognosis for IBD.
The past decade has seen major changes in the therapeutic armamentarium available for management of IBD. Infliximab, a drug against tumor necrosis factor-alpha (TNF-α), was first approved for treatment of IBD in 1998 (23); subsequently adalimumab (anti-TNF) (24) became available for induction and maintenance of remission in IBD. Since anti-TNF drugs are available, these biologic agents have been shown to decrease the need for resections in patients with IBD (25) (26) (27) . In our study, we found that the resection rates were 8% in both IBD-only and IBD+AS groups, although the IBD+AS group had a significantly longer mean follow-up time nearly (44.49 vs. 28.6 months; p=0.01). In addition with the fact that biologic use was significantly more common in our IBD+AS group, one could speculate that these treatments might have lowered the resection rate in this group. However, although the rate of anti-TNF use was higher in patients with IBD with AS, the duration of anti-TNF use was not different between patients with IBD+AS and IBD. Thus, we cannot speculate that a worse outcome in patients with IBD+AS could have been masked by anti-TNF use.
One of the behavior patterns of CD is the penetrating one, which may exhibit aggressive characteristics, such as transmural involvement, fistulization to the surrounding structures, progression of intraabdominal abscess, and peritonitis. These complications are among the most problematic ones and increase the need for surgical resection (28) . In our patients who underwent resection during follow-up, 15 of the 16 patients had CD. When the IBD-only and IBD+AS groups were evaluated separately, regression analyses in these groups revealed that only CD behavior pattern (progression from inflammatory-to penetrating-type) was an independent indicator of resection. Additionally, when the solo IBD and IBD+AS groups were evaluated together, regression analysis disclosed IBD duration as the only independent predictor for resection, which is a wellknown risk factor.
The number of attacks requiring steroid use was significantly higher in the IBD+AS group than in the IBD-only group (p=0.03), but this might be associated with the longer follow-up period in this group (p=0.01). In accordance with this result, the average frequency of attacks was not different between these groups. At first sight, these finding suggest that concomitant AS does not influence the disease course of IBD.
The limitations of our study include its retrospective nature and limited sample size. Additionally, 228 patients were enrolled in the study, but 28 patients were excluded from the final analyses because they had undergone resections before their admission to our clinic. Thus, only 16 patients who underwent resection during follow-up were eligible for final analyses. Furthermore, 15 of these patients had CD, and only 1 had UC. Consequently, we could not perform regression analysis for resection indicators in patients with UC.
In conclusion, IBD has increasing prevalence and incidence rates, and they are important health problems because of relatively high resection rates. Scrutinizing clinical characteristics and other accompanying inflammatory diseases in these disorders may provide new information about disease progression and novel treatment options. According to the findings of this retrospective study, we suggest that concomitant AS does not influence the disease course of IBD, in particular resection rates. We think that further prospective studies are needed to draw firm conclusions about the exact impact of concomitant AS on the disease course of IBD.
